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BACTBRIAL  SFBCIBS  HARMPUL  TO  PBTROICUM 
PRODUCTS  IN  STORAOS 


SOURClBt  See  llet  of  references  below. 


A  brief  report  on  Soviet  invest igationa 
of  bacterial  apeciea  that  may  possibly 
be  damaging  agents  of  petroleum  products 
in  storage  is  presented.  Hic  report  is 
based  on  literature  dealing  with  detec¬ 
tion  and  identification  of'-l)  hydrocar¬ 
bon-oxidizing  bacteria,  2).  sulfate-re¬ 
ducing  bacteria^  imd  3)  sulfide-oxidizing 
bacteria. 


1?  Hydroearbon-Oxldlzlnpc  Bacteria  [1] 

mcroblologleal  nethpds  of  oil  and  gas  exploration  have 
yielded  a  great  deal  of  data  on  the  distribution  of  methane-  and 
propane-oxldlzlng  bacteria  In  underground  waters  of  oll-bearlng 
regions  of  the  USSRl  The  methane-oxldlzlng  bacterial  specle'Sj  as 
well  as  those  which  thrive  on  heavy  gaseous  hydrocarbons  and  In 
the  process  consume  some  methane,  are  the  most  widely  occvirrlng. 
Bight  species  have  been  isolated  from  the  underground  waters  of 
Western  Bashkiria,  all  of  them  related  to  the  Pseudomonas  Bac- 
terlyn,  Pseudobaoterlum,  or  Nycobacterium  general!  Thes'e^ species 
are'  identical  ¥o  those  occxmving  In  the  soil  and  water  of  non-oll- 
bearlng  regions.  In  the  water  of  the  Black  Sea,  In  Semoye  Xsdce, 
and  In  methane  storage  tanks  except  In  their  capacity  to  oxidize 
gaseous  hydrocarbons. 

.  Two  species  of  bacteria  obtained  from  these  underground 
waters  In  a  methane-containing  atmosphere  were  very  similar  to  the 
Bact.  methanlcum  and  Wethanomonas  methanloa.  These  species  oxidize 
only  meEHineT'^fwo  otlier  species  of  'bacteria  obtained  are  veirp  slm-^ 
liar  to  Nycobao t .  methanlcum  and  PSeudobacterlum  species.  They  are 
capable  of  oxidizing.,  not  only  methane  but  also  Its  heavier  homo¬ 
logs  . 


Three  species  of  bacteria  found,  are  similar  to  the  Pweu^ 
domon  oaudatuB,  Pseudomon  llquefaclenS,  And  Pseudobact. '  sublu^E^om 
Oocurrlng  in  ihe  soils’ and  waters  of  non-ol  1-heaHng  regions,  bht 
differ  in  their  capacity  to  oxidize  gaseous  hydrocarbons.  This 
capacity  has  presumably  been  acquired  as  a  result  of  a  protracted 
period  of  adaptation  to  new  living  conditions. 

The  last  bacterial  species, obtained  from  underground 
waters;  In  A  propane  atmosphere.  Is  Identical  to  Nycobact .  rubrum 
var.  propanleum  and  Is  qiapable  of  oxidizing  only  propane. 
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The  above  Inveitlgatlon  was  conducted  by  F.  3*  Smirnova, 
All-Ublon  Scientific  Research  Institute  for  Petroleum  Oeologlbal 
Exploration,  Moscow.  Research  bn  the  ecology  of  these  bacteria  In 
relation  to  various  gaseous  hydrocarbons  will  be  continued.  [1] 


2.  Sulfate- Reducing  Bacteria 

In  i960,  Yu.  I.  Sorokin,  aboard  the  Vityaz' »  conducted 
an  experimental  study  of  bacterial  sulfate  reduction  In  the  Black 
Sea  using  the  3*”  Isotope  [2].  The  following  are  some  of  the 
findings  of  that  study:  Active  sulfate-reducing  bacteria  are 
most  common  near  Batumi,  which  Is  connected  by  a  pipeline  to  the 
oll-rlch.  region  of  Baku.  Sulfate  reduction. Is  most  rapid  In  the 
superficial  layer  of  seidlment  along  tjl^e  shores  and  on.  the  contl-  . 
nSntal  slope.  Active  sulfate  reduction  occurs  In  a  layer  approxi¬ 
mately  5  cm  thick.  In  the  water  Itself,  sulfate  reduction  was  de¬ 
tected  In  the  upper  hydrogen  sulfide  zone.  .The  yield  of  H^S  was 
about  2  mg/1  of  mud  In  24  hours.  The  preliminary  findings  will 
be  supplemented  by  a  detailed  study  of  bacterial  sulfate  reduction 
In  other  locations  on  the  Black  Sea  which  will  also  be  undertaken 
In  the  vertical  direction.  Special  attention  will  be  given  to 
those  layers  of  ground  and  water  where  the  rate  of  the  process  Is 
maximal.  [2] 

Some  information  on  the  adaptability  of  sulfate-reducing 
bacteria  to  different  nutrient  media  has  been  obtained  from  a  study 
[3l  of  the  biogenic,  formation  of  hydrogen  sulfide  In  deep  mineral 
waters  of  the  Caucasus.  It  was  foimd  that  four  groups  Of  mineral 
springs  contain  sulfate-reducing  microflora.  The  Same  strains  of 
the  Sulfate-reducing  bacteria  can  be  both  heterotrophlo  and  auto¬ 
trophic.  The  biochemical  formation  of  hydrogen  sulfide  In  mineral 
waters  Is  based  on  the  oonsxunptlon  of  organic  compounds  contained 
In  the  water  and  the  rook  through  which  It  filters.  By  utilizing 
additional  molecular  hydrogen,  the  autotrophic  bacteria  produce 
more  hydrogen  sulfide.  Laboratory  esqperlments  have  shown  that  sul¬ 
fate-reducing  bacteria  are  In  fact  able  to  utilize  organic  com- 
poiuids.  The  amount  of  hydrogen  sulfide  produced  Is  proportional 
to  the  amount  of  organic  compounds  added.  In  an  atmosphere  of 
molecular  hydrogen,  the  production  of  hydrogen  sulfide  IS  also  In¬ 
creased.  [3l 

After  establishing  the  fact  that  sulfur-neduclng  bac¬ 
teria  produce  hydrogen  sulfide  in  water,  cx*ude  oil,  and  gas,  and 
accelerate  the  corrosion  of  equipment  used  In  the  petroleum  Indus¬ 
try,  the  Institute  of  Microbiology,  Academy  of  Sciences  BBSS,  has 
Investigated  the  possibility  of  suppressing  the.  activity  of  sul¬ 
fate-reducing  bacteria  [4].  Fresh  water  from  Devonian  horizons 
of  the  yblga-Ural  oll-bearlng  region,  which  possesses  bscterlo- 
statlc  prhpertlesiwas  used  In  the  experiments.  Laboratory  tests 
showed  clearly  that  dilution  of  strattun  water  fpom  oil  deposits 
with  fresh  water  from  the  Devonian  formation,  which  has  a  high 
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coneehtratlon  of  oalolum  ohlorlde«  auppreaaeB  the  activity  of  aul- 
fatf-'reduolng  haoterla.  But  liii  order  to  obtain  a  aufflolent  level 
of  auppresalon  activity,  aa  high  M  of  the  water  with  bacterio¬ 
static  properties  would  be  r<»<iulredf  [4] 


3«  Sulflde-Oxldlalng  Bacteria 

Infomatlon  on  prppertlea  of  aulfate-reduclhg  and  aulfide- 
oxldlalng  bacteria  and  their  Interaction  was  obtained  In  a  study  [5] 
by  0.  A.  Sokplova  of  Species  of  bacteria  of  Semoye  Lake  In  Kuybyshev 
Oblgst.  Sokolova's  study  makes  use  of  data  of  jc,  Butiln  and  I.  Pest- 
gate  (Btol.  Deserts  islp^  London,  19$2.  p.  112)  on  the  formation 
of  sulfur  In  certain  African  lakea^  According  to  them,  sulfur  Is 
produced  py  sulfaterreduclng  and  purple  snlfur  bacteria  together.  A 
tremendo^  amount  of  Thlobaclllua  thionarus  was  fotind  In  layers  of 
Sernoye  Lake  that  were  rich  in  molecular  sulfur  and  In  surface  films 
of  fresh  sulfur  deposits.  Sokolova  conclxided  that  stAfur  is  formed 
primarily  by  sulfide  oxidation  by  the  Thlobaclllus  thlooarus  In  the 
most  superficial  mod  layer  and,  paptially,  in  the  water  Of  the  lake.C5] 


Ihe  Importance  attached  to  this  research  nay  be  surmised 
from  the  special  report  bv  Sokolovh  to  tjhie  Nosoow  Section  of  the 
All-Dhlon  lUeroblologloal  Society  on  nilobacllll  In  underground 
waters,  oil,  and  sulfur  deposits  [6 ]. 

In  a  recent  study  t7l  of  biochemical  transformmtlons  of 
sulfur,  a  new  species  of  purple  sulfur  bacteria  whs  found  by  N.  Te. 
Oambaryan  In  Sevan  Lake.  A  culture  of  puirple  sulfur  bacteria  was 
isolated  from  a  medium  containing  numerotm  pigmented  and  colorless 
sulfur  bacteria.  ItLcroBcopic  investigations  established  that  the 
culture  Is  coBg)rlsed  of  oval  cells  —  (2.5  to  3.5)  x  (3.5  to  4)u  - 
connected  in  groups  of  fours  and  twps  and  Indlvldxial  round  cells 
(3^5  p  average  diameter)  Immersed  In  a  gelatinous  mass.  A  certain 
similarity  of  this  cultxire  to  Thlooedla  rossea  was  established. 
However,  on  the  basis  of  differences  In  reproduction,  else,  and 
pigmentation,  the  new  culture  was  assigned  to  a  discrete  species, 
Thlopedla  sevanl  (n.  sp.). 


OOnaNT: 


It  must  be  noted  that  no  direct  Information  on  the  dam¬ 
aging  effect  of  any  bacteria  has  been  found  as  yet  In  Soviet  pe¬ 
riodicals  on  petroleum  technology*  However,  Indirect  Infomatlon 
(as  cited  In  this  report)  Is  available  In  the  biological  periodicals, 
and  thsrs  are  Indications  that  the  Soviets  are  lnter>ested  In  possible 
damaging  species,  but  do  not  clearly  Indicate  the  reasons  for  this 
Interest.  In  one  case,  the  corrosive  effect  of  HpS  produced  by  stil- 
fate-reduclng  bacteria  on  the  metallic  equipment  of  oil  wells  Is  men¬ 
tioned  In  (4j. 
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The  studies  reported  herp  osri  he  considered  as  beltig  In 
the  stage  of  preliminary  hssio  resiciiroh.  It  is  .  believed  that  this 
infcormatlon  can  be  useful  from  the  standpoint  of  comparison  of  So¬ 
viet  bacterial  flora  with  that  of  othez*  countries,  of  adaptation 
of  l)acterla  to  different  living  conditions,  and  of  suppression  of 
bacteria  llfo  functions  by  modlflcatlbh  of  the  stirrbundlng  medium 
(In  this  case,  water). 
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